Effect of ubiquitin expression on neuropathogenesis in a mouse model of familial amyotrophic lateral sclerosis.
The ubiquitin-proteasome system (UPS) is a central component in the cellular defence against potentially toxic protein aggregates. UPS dysfunction is linked to the pathogenesis of both sporadic and inherited neurodegenerative diseases, including dominantly inherited familial amyotrophic lateral sclerosis (fALS). To investigate the role of the UPS in fALS pathogenesis, transgenic mice expressing mutant G9 3A Cu,Zn superoxide dismutase (SOD1) were crossed with transgenic mice expressing epitope tagged, wild-type or dominant-negative mutant ubiquitin (Ub(K48R)). RNase protection assays were used to confirm expression of the Ub transgenes in spinal cord and ubiquitin transgene levels were estimated to account for 9-12% of total ubiquitin. Mice expressing the G9 3A transgene exhibited neurological symptoms and histopathological changes typical of this model irrespective of ubiquitin transgene status. Impaired rotarod performance was observed in all G9 3A transgenics by 7 weeks of age irrespective of ubiquitin genotype. The presence of wild-type or mutant ubiquitin transgenes resulted in a small but significant delay in the onset of clinical symptoms and mild acceleration of disease progression, without influencing overall survival. These data suggest that relatively small changes in ubiquitin expression can influence the development of neurodegenerative disease and are consistent with a neuroprotective role for the UPS.